
Present Cost 
Suggested Cost  

Spat ed 

Lot AdJusted I ~ / C  Shop 
Size  Matt1/c labor/c 2 CO&/C - 

22.67 7.00 16.45 i4t5:;; 
100 51 4.03 fncl 
500 51 0.83 inc l  1.34 

COMMENTS : 

1) This a m  controls the gear sector'. 

2) The Control DivPsion has multi-slide wire machines capable 
of' making t h i s  part a t  the prices shown above, Cloee toPera~lce 
wire would be used t o  ePiminate the screw machfne operation. 
It may be necessary ko remove burrs from the ends of the wfre. 

MATERIALS & PURCHASING) DEPT. 
VALUE ANALYSIS UNIT 
Augus'c 3952 



Bracket-Transf omer- 
M*9720791 
1 piece used 
400/year now 

L\ 
1000/year ant iclpated 

P.resent Cost --- 13.56 3-90 9.30 $24.70 

Suggested Cost 100 21.50 
500 12.90 

This bracket supports the transformers which convert the l i n e  volt- 
age to a low enough value t o  prevent arcing i n  the potentiometers 
at  high altitude. 

The bracket can be boumt, complete, from a reliable supplier at  
the prbfces shown. 

MATERIALS & PURCHASING DEPT. 
VALUE ANALYSIS UNIT 
A U ~ U S ~  1951 



Spacer-Latch p i n  
M-9722154 
1 pleoe used 
400/year now 

1000/year antic ipated 

Lot Adjusted IMEJC Shop 
Size  Mat 'l/~ ~ a b o r / ~  2 Coat/C - 

Present Coat -- 0.52 12.10 . 28.40 41.02 

Suggested Cost 0 

1) This spacer keeps the  latch away from the  frame. 

2) It is suggested that  t h i s  part be eliminated by making the 
boss on the casting .060" higher. 

3 )  Punched washers can be purchased t o  the print  for $1.45/C i n  
lots of 1000. 

4 )  Our own punch press department can make the part for $ 4 . 0 0 1 ~ .  

MATERIALS & PURCHASING DEPT. 
VALUE ANALYSIS UNIT 
August 1951 



Spacer-Latch Pin 
M-9722154 
1 p i e c e  used 
403/year now 

lOOO/year ant icipat ed 

Lot AdJusted UIIE/C Shop 
Size Matql/C Labor/c 2 Cost/C - 

Present C o s t  -.- 0.52 12 . 10 28.40 41.02 

Suggested Cost 0 

1) This spacer keeps the latch away from t h e  frame. 

2) It is suggested that t h i s  part be elimfnated by making the 
boss on the castfng .060" higher. 

3) Punched washers can be purchased to  the print for $1.45/C i n  
lots of 1003. 

4) Our own p h c h  press department can make the  part for $4 .00 /~ .  

MATERIALS & PURCHASING DEPT. 
VALUE ANALYSIS UNIT 
A U ~ U S ~ ;  1951 



Washep-Thrust 
K-9708719 
2 piece used 
800/ ear now 

2000 9 year antlcfpated 

Present Cost 
Suggested Cost 

COMMENTS: 

These washers engage the  Patch t o  prevent turning af the  
p i tch  t r i m  potentiometer while the  azt l tude switch I s  engaged. 

Fi?st Alternative: eliminate 

A suggested change of the shaf t  (discussed on the  s h a f t  
page) would Incorporate, a t  no add i t iond  expnse ,  the  function 
of these washers in to  the s h a f t  i t s e l f .  

Second Alternative: subs t i t u t e  

One r o l l  p in  could be used i n  place of these two washers 
unction with a rnlnor change i n  the present design of the  
as discussed on the  l a t ch  page.) 

Third Al t e~na t ive :  method of production 

The washers nay be purchased complete f o r  $~~.Go/c. 

UTERIALS (t; PURCHASING DEPT. 
VALUE ANALYSIS UNIT 
August 1951 



Mat '1h 

Present Co8t 101.23 

Suggested Cost 

Adjusted IME& Shop 
hboI!'!' 2 COB~/C 

1) These knobe are puehed to  engage the autopilot or the al- 
titude control. 

2) It l a  suggested that the knob and ahaft be consolidated 
Into a standard Allen-head shoulder screw. . 

3) On the present shart, a standam3 black p las t lo  knob (threaded 
brass insert) oould be used. A a3ight ehange In the end 
of the puah button snitch shaft Would be necessary to  ac- 
commodate th i s  knob. 

Lot Size Shop Coat/C 

MATERIALS & PURCHASINO DEPT. 
VALUE ANALYSIS UNIT 
August 1951 



Taper Pins 

Lot 
Size - 
500 
2500 
500 
2500 
500 
2500 
500 
2500 
203 
1000 
200 
1000 
200 
9030 
200 
1003 

C o s t s  
Present Proposed 

1) These plns are used throughout the assembly. 

2 )  We bel ieve  tha t  f o r  moat of the above applications, roll plas 
should be serZausly consj.dese6. 

MATERIALS & PURCMASIBG DZPT. 
VALUE AlVALYSIS UNIT 
August 1952 



Boat 
1 piece t o  be used 
400/year now 

1000/year anticipated 

Suggested C o s t  
Mold $350.00 

1) This boot would be used in  place of the costly machined 
surfaces of the barr'sl and yoke which now attempt to  aeal 
the opening in the panel. 

2) A si l icone rubber boot can be made for the above price by 
the Chemical Department. 

3) A vendor has stated that he believes neoprene all do the 
job and that he can supply parts for wel l  under $1.00 each. 
He has been sent a print and ell quote. 

MATERIALS & PURCHASINQ DEPT, 
VALUE ANWI1SIS UNIT 
August 1951 



Yoke 
P-9783323 
1 piece used 
4001 ear now 
1000 7 year anticipated 

Present Coat 
Suggested Coat 

presentY Proposed 

AdJusted IME/C Shop 
Mat 'l/~ LaborIC 2  coat/^ 

1) This yoke helps transnit the pitoh s igna l s  to the pitch 
aelsyn and covers part of the opening in the panel. 

2) It is suggested that a new yoke be designed as ahown. A 
boot costing $1.03 a8 desaribed elsewhere would cover the 
opening. 

It i s  proposed that the casting be designed to give suf- 
ficient clearance without machining excepe where accurate 
surfaces are needed. The following plannlng for the new 
casting machining operations is proposed. 

Ro File .017 
Sand blast -- 
Drill, nn., B bum 2 holes to .250 etc..020 
Bore .296/m292n & .3125/. 123" dfa.holeso050 

e) Ro drf 11, ream, & bore (2 3 .0943/.3938 
and (1) .1567/.1562" Do holes . 155 

f) Remove burrs dE- 
.272 x 1.76 

3) An investment casting vendor quotes $2758~ for the yokes 
per drawing, Any dimensions which must be held closer than 
f A33" will have to be machined ($785.00--mold price). 

4 )  On machining the present part, an estimated $1391~ could 
be saved If the internal surfaces were cast to give the 
desired clearances. The drilling coat for item (10) of 
the planning would be about $15. 

MATERIALS & PURCHAS ING DEFT. 
VALUE ANALYSIS UNIT 
August 1951 



B a m l  
T-9741827 
2 piece uaed 
400hear now 
lOOO/year an t ic ipa ted  

Present Proposed 

Adjusted ~ME/C Shop 
M a t t l / C   labor/^ 2 3  Cost& 

Present Coat 
Suggested Cost 

1) The barrel is used t o  help cover the opening i n  the  top 
panel while allowing the  r o l l  motion of the  s t i ck .  

2) It I s  suggested t h a t  a box cas t ing  shown above be used with 
a rubber boot t o  cover t h e  opening. This boot is shown on 
another sheet ,  The suggested planning of the  machining ln 
this casting 1s as fo l~ows :  

Rough F i l e  
Sand Blast  
Rough & f i n i s h  tu rn  r lgh t  end 
Rough and f i n i s h  turn l e f t  end 
P ro f i l e  I/S pads t o  dim. 
D i p  right end t o  dim. 
P i l e  burrs  
Ro-dri l l  &bore %" & "F" cpt .  
D r i l l  & bur r  cpt .  l e s s  dowel hole 

3) By using the  investment cas t ing  method, t he  barrels would 
cost $4.25 each. Any dimensions which must be held c lo se r  
than e . O O j w ,  and the gear tee th ,  would have t o  be machined. 
(mold pr ice  - $1075~00) 



4) On t he  present planning, it is f e l t  t h a t  operations (3-5) 
and (4-5) will became lower when a time study is made. 
The fil lng (8) could be on piece work at  about $.15, 
This could perhaps be lowered t o  $.I0 if t he  f l l i n g  of the  
470 113 angle can be eliminated. It is f e l t  t h a t  t h e  cost 
of turning the t ee th  should be about $.I0 t o  br ing it i n  
l i n e  w l  t h  other  planning on t h i s  job* The painting a l s o  
seems high. About $.I0 seems be t te r .  

The suggested cas t ing ahown is  designed fo r  uae of a tape 
dr ive  on one end t o r  the roll selsyn. The present cam 
dr ive  would be used f o r  the turn compensation selsyn. 
It can be adopted t o  gear dr ive  by adding t h e  gear segment. 

MATERIALS h PURCHASING DEPT 
VALUE ANALYSIS UNIT 
August 1951 



Spacers 

Wan. Lot Shop 
'd Size cost,& Reg- 

Present Cost 
201A233-P1 approx.5/16 x 1/4 2 -- 

-P2 approx.l1/32 x 1/4 1 -- $13 98 
20 27 

-P3 approx. 17/32 x 1/4 1 -- 21.71 
201~280-PI 5/8 ~ 1 / 4  2 -- 15.00 

Suggested Cost 
2018233-PI 

-P2 ' 

4'3 

201A280-PI 

C03rfMENTS: 

3.) These spacers a r e  used to  support the terminal boards and 
the  transformer bracket. 

2) The suggested cos t s  (above) ind ica te  t h a t  the subs t i t u t i on  of 
r o l l  pins might be a f ea s ib l e  alternative. Each r o l l  p in  would 
be driven i n t o  the frame t o  the  des i red  depth. Then the Ger- 
minal board o r  bracket would be forced over the  extending end. 
This would also eliminate the screws now used f o r  holding these 
p a r t s  on. 

3)  Another a l t e rna t ive  would be zinc pla ted brass  spacers which 
a r e  available i n  standard sizes as follows: 

3/8" long 
2/2" long 
314" long 

4 Standard fenolin spacers are ava i lab le  as follows ( i n  quan- 
t i t i e s  of 500 t o  1300.) These a r e  l i g h t e r  than the zinc plated 
brass  spacers. 

318" long 
112" long 
314' Song 



5 )  Aluminum tubing with a 125 instead of a 63 f in ish  on the ends 
can be purchased to meet the specifications. These would cost 
about 5.00/C. 

6) A different approach would be to form the bracket l e s e l f  t o  
Incorporate the f'unctions of the spacers. This would entafl a 
small tool  charge. 



Nut-Bearing 
M-9722151 
1 piece used 
400/year now 
1030/year anticipated 

Present Cost 

Proposed Cost 

Addusted IME/C Shop 
Mat ' l / ~   labor/^ 2 5  C O S ~ / C  

1) TRfs piece holds a bearing i n  place on the pi tch  selsyn 
axis. 

2) A reliable vendor can supply these nuts, to print, at the 
suggested cost. 

MATERIALS & PURCHASING 3EPT. 
VALUE ANALYSIS UNIT 

August 1951 . 



Supports Q Plates 
(Machining) 
2-9741828 
1 assembly used 
400f ear now 
1300 7 year anticipated 

4 

Adjusted Shop 
~ l a t ' l / C  Labor/C 5 Co8t/~ 

Present Cost 
Suggested Coat 

COMMENTS: 

This is the main fmme of *he whole control. Here these 
parts are assembled and their machining 18 completed* 

Baaed upon a partial examination of the cperat;iona on thie 
asasmbly, it is felt that a 5 H  aaving can be realized on 
a l l  day work operations by putting them on pieoe work. 

Poaaibly a alight further reduction could be realized by 
atraddle milling the step Instead of profiling. There does 
not seem to be aw improvement of the auto-pilot by rmov- 
ing the anodize f~om the area in contact with the cover. 

Functional necessity data not seem to warrant a31 of the 
.3005 ln./in. and -001 in./ine tolerances on the supports 
and plates. 

A slight increase In cost of thla machinfng may result 
if the bearing hsusln s arc Incorporated Into the castings 
T-9741833 and T-97418 f 3 as suggested on those parts. 
However, this would be more than offset by the elimination 
of the separate bearing housings. 

MATERIALS & PURCHASING DEPT. 
VALUE ANALYSIS UNIT 
Augast 1953. 



Support-Bearing 
(Roll Selsjn) 
T- 974 1833 
1 pleoe used 

460/year now 
1000/pear ant lotpatad 

Present Cost 
Be- 
Housing 

Present Proposed 

AdJusted I ~ ~ E / C  Shop 
Mat BI/C hbor/C 2  cost/^ 

1 Thla support fonas one 8lde of the frame and holds the roll 
aelayn. 

2) It 19 suggested that the bearing housing and the present 
support be combined into one oaatlng as shown In the sketch. 
The cost of machining the uupports and platee asaembly 
p(ig be Increaaeb slightly but Increases nil1 be far more 
than offset by the aavlnga Involved. 

MATERIALS & PURCHASIRG DEPT 
VALUE ANALYSIS UNIT 
August l%l 



Support -Bearing 
(Turn compensation aelsyn) 
e-974 SMO 
1 pleoe used 
4W/year now 

1000/yeat anticipated 

Present Cost 
suppart 
Housing 

Suggested Cost 

c-3: 

Preeent Proposed 

AdJustod I l S / C  Shop 
Hat I ~ / c  Kabor/C 2 3  ~ o s t / ~  

1) T h i s  support forms one s i d e  of the frame and holds the 
turn  compensation selsyn housing and the a l t i t u d e  control 
switch. 

2) It is suggested that the bearing housing and t he  present 
support be combined Into one casting as shown on the 
sketch. 

3) Savings in machining of the present o r  proposed part appear 
t o  be possible a8 f o l l o w :  

a) Combining operations (3) and (5) with the  proper f ix tu re  
should allow a savings of $.I8 planned cost.  

b) Operation (6) seems high ($.60). $.30 seems be t t e r .  

MATERIALS & PURCHASING DBPT 
VALUE ANALYSIS URIT 
August 1951 



Support -Bearing 
P-9783303 
1 piece used 
430/year now 
1000/year anticipated 

Present Cost 
Support 
Housing 
Housing 

Suggested Cost8 

CoAmmS: 

Present Proposed 

Addusted 1ME/% Shop 
Matql/C &bor/C 2 COS~/C 

1) This support holds the pitch aeleyn and detent switch. 

2) It is suggested that the present casting and the two, 
Bearing supports which assemble t o  it be caat a8 one piece 
a s  shown in  the sketch. 

3) It I s  felt that  operatfon (3 )  and (5) on the planning 
could be combined i f  the proper fixture is used t o  give a 
saving8 of Q.06 on the planned cost. It is  believed that 
$.35 would be a good figure for the planned cost of opera- 
tion (8) on the new design. 

4 )  On the present casting about $.06 planned cast saving8 could 
probably be realized by combining operations {3) and (5) 
with the proper f i x t u r e .  

MATERIALS & pumuuma DEFT, 
VALUE ANALYSIS UNIT 



,/ 

Present Cost 

Suggested Coat 

Adjusted IME\C Shop 
Matql/c Laborb 23% COU~/C ' 

/ 
1) This housfng holds the bearing for one end of the pitch 

aelayn shaft extension. 

2) If th la  housing 1s needed for  adjustment, then I t  could 
be done ~ m p ~ e t c l y  in  a acreu machine at about f 35.00/~ 
total cost. 

3) However, it 13 believed that thfs part could be e3fminated 
by incorporating I t s  Punction Into the pitch selsyn bearlng 
support casting as shown on another page. , 

MATERIALS & PURCEASINO DEPT. 
VALDE: ANALYSIS UNIT 
August l%f 



Housing-Bearing ( Selayn) 
M-9722152 
3 pieces used 
1200/year now 
3000/year anticipated 

Present Cost 

Suggested Cost 

AdJuated IME:/C Shop 
Xatql/c Labor& 2% coat/c 

20.93 128.00 302.00 450.93 

-0- 

COMMENTS: 

1) This  housing holds the selsyn and i t s  bearings. 

2) The cost of these bearing housings could be reduced con- 
siderably by having screw machines both rough and f in ish  
turn the  par t .  This could be done for a cost of appz?oxi- 
mately $35.00/C. 

3) However, it i s  suggested that  t h i s  part be eliminated by 
Incorporating I t  Into the suppart castings as  shown on thoee 
sheets. 

MATERIALS & PURCHASING) DEFT. 
VALUE ANALYSIS ONIT 
August 1951 



Gear Segment & Cam 
(pi tch Switch) 
P-9783304 
1 piece used 
400/year now 
1033/year anticipated 

Lot Adjusted IME/C Shap 
Size Matel/c Labor/C 235s COS~/C - 

Present Cost 17.00 123.00 289.00 $429.00 
Suggested Cost 103 210.30 213.30 

500 185.00 185.00 

COMMENTS : 

1) This piece actuates the selsyn and detent switch for pitch. 

2) The part can be purchased at the above cost. 

3) On the pres.ent part It is felt that the finishing operations 
2 and 3 should be d m e  in screw machine. Operation 4 is high 
in comparison to other gear and cam. Ferhaps .075 is bet2er. 
It appears that operation (1) could be done on piece work for 
$.03@ 

Adjusted 
Mat ' l / C  Labor/C IME/C Shop ~osi;/C 

MATERIALS & PURCHASING DEPT. 
VALUE ANALYSIS WIT 
August 1951 



Pin-Pfvot R. H. 
R-9708722 
1 piece uned 
400iyear now 
1000/year anticipated 

Adjusted ~ E J C  Shop 
Mat71/c Labor/C 23% Coet /~  

Present Cost 
Suggested Cost 

COMMENTS: 

2 )  This shaft supports the right  end of the barrel. 

2 )  It is suggested that the shaft be made all one diameter 
from center%ess ground stock. Then i t  is only necessary 
t o  notch and cut off. This plan was worked out with the help 
of the Screw Machine Department. 

3 The pivot  pin used at  present may also be purchased at  a 
cost  of: 

Lot Size Cost/c 

MATERIALS & PURCHASING DEPT. 
VALLX ANALYSIS UNIT 
August 1957, 



Plate Upper 
~ ~ ~ 4 1 8 3 1  
-1 piece used 

400Iyear now 
1000/year antiolpated 

Adjuated IME/c Shop 
Hat *1/~ Labor/c 2  oat/^ 

Present Cost 
Suggested Cost 

1) T h i s  p la te  l a  the  top member of the control ler ,  It mounts 
t o  the ship and the control ler  parts hang from it. 

2) It is  suggested that special tolerance rolled sheet be 
used Instead of machining thicker  p la t e  t o  the desired 
thickness. Special sheet with ,004" tolerance can be 
purchased f o r  a tolerance extra  on the standard pr ice  of 
only $. 06/1b. 

3) A n  addit ional  saving of about $180/C would be realized 
if the  s tep  can be eliminated Srom around the edge, Doing 
t h i s  would raise the controllor 118" and would require 
adding pins o r  other stops under the plate t o  prevent t h e  
cover's caving i n  on the  internal  mechanism. 

HATERIALS & PURCHASING DEPT, 
VALUE ANALYSIS UNIT 
August 1951 



PUte Lower 
T-9'741841 
1 piece used 
400/year new 
1000/year antlclpat cd 

m s e n t  Cost 
Suggested Coat 

AdJusted IME/C Shop 
Mat 'l/c Labor C 2 s   oat/^ 

1) This plate forms the bottom of the controller. 

2) It seems that special tolerance stock could be used to 
eliminate the surface profiling operations, This is avall- 
able at $.06/1b. extra. 

Also It seems that the plate could be made only 
A t  t h i s  thickneaa 1.004 can be purchased. A t  1 
f.007" is the best obtainable. 

I 

MATERIALS & PURCHASING DEPT. 
VALUE ANALYSIS UNIT 
August 1951 



Micro Switch b Actuator 

V3-1 Switoh b JV-5 Actuator 
2 each used 
800/ ear now 

2000 9 year anticipated 

Present Pmpoacd 

Sho coat/c 
Cost of Parts Replaced PI t cfi 

Switch 
Actuator ah 28 37 

m 
28.37 

Mounting Plate 21.00 16.90 

Suggested Cost 
CRl070-Dl05 

3 )  These awltchea change the control of the plane from the 
gyro8 to  the selsyns when the control s t ick is moved off 
dead center. 

2) The saggcsted awltch I s  complete, with t h e  actuator and mount- 
ing plate. Zn addition to the material aavlngs s h m  above, 
the coat of aasemb5lng these separate parta would be aqded 
t o  the proposed savings, 

MATERIALS & PORCHASINQ DEPT. 
VALUE ANALYSZS UNIT 
August 1951 



Flate-Switch Mounting (pitch) 
M-9722102 
1 piece uaed 
$001 ear now 
1000 7 year anticipated 

Lat AdJuated IME/c Shop 
Slee a t 1 C  Labor/C 2 5   oat/^ - 

Present Cost _- 5.90 3-30 7.70 16.90 
Suggested Cost 100 10.30 10.30 

500 6.20 6.20 

1) Thia plate holds the pitch detent switch and allows aB- 
Justment of the srritch. 

2) The plate can be procured, complete, for the suggested 
cost 

3) This part will not be needed if a #CR1070-Dl05 swltchette 
can be substituted for the mlcroswitch as elsewhere 
suggested. 

MATERIALS & PURCHASING DEPT. 
VALUE ANALYSIS UNIT 
August 1951 



Plate-Switch Mounting-Roll 
n- 9720798 
1 piece used 

4001 ear now 
l o o o d  ear anticipated 

Lot AdJusted SUEIC Shop 
Sire llat91/C Labor/C 2 C O S ~ / C  - 

Present C o s t  - 10.00 3.37 
Suggested Coat 100 10.90 

90 6.00 6.00 

1) This plate eupports the roll detent awitch and allows switch 
adjwtment at assembly. 

2) The roll  switch mounting plate may be purchased for the above 
coat. 

3) Thls part will not be needed If a #CR1370105 awitchette 
can.be substituted for  the mlcrosw1tch as elsewhere 
suggested. 

MATERIALS & PURCXASLMO DEFT. 
VALUE ANALYSIS UNIT . 

August 1951 



3 piecbs-uud 
1200/ ear now 
3 m &  ear anticipated 

Preaent Cost 
Suggested Coet 

Proposed Present 

Adjusted IXB/C Shop 
Mat*l/~ ~abor/C 2 cortfC 

1) Theae pins wed to limit motion of the pitch trim potentiometer. 

2) It I s  suggested that -13 pins be substituted. If they a m  
used, then the hole8 do not have to be counter-bomd or 
reamed. This would be additional saving, not 8hom above. 

3) These pins are purchasable at $48.00/C 

MATERIALS & PURCHASIHQ DEPT. 
VALUE ANALYSIS UNIT . 
August 1951 



Oem Seator Blank 
p-9783313 
1 piece used 

bOO/gear now 
1000/year anticipated 

Adjusted IME/C Shop 
MatVl/c ~ a b o r / ~  2 COS~/C 

Present Cost 23.05 3r8.m 747.00 $1088.05 
Suggested Cost 60,Oo 162.00 381.00 603.00 

1) This sector drlves the pitch eelayn. 

2) It appears that a cost reduction can be achieved In this 
part as follows: 

a) Combine operations (l)an8(2) in acrew machine. If 
necessaw, eliminate reducing the thickness back from 
the rim. This could be done for about $.60 each* 

b) Do not try to maintain ,OO- on the -4375" diameter 
hole In operation (11). Drilling ahould not cost more 
than $.07. 

c) About $.05 ahould be sufficient for the tapping operation. 

MA'PERIALS & PURCHASINd DEPT. 
VALUE ANALYSIS WHIT 
A m s t  1951 



Cam 
U- 9720783 
1 piece used 
400/year now 
1000/year anticipated 

Lat Adjuated I[ME/C Shop 
Size Mat 'l/C ~abor/c 2 caet/~ - 

Present Cost -- 39.00 23.30 52.20 
Suggested Coat 100 10.40 9:g 10.30 25.10 

500 6.20 4.40 10.30 20.90 

1)' The cam aupplles the proper motion for turn compensation. 

2) The cam can be purchased for the price in the material col- 
umn with the radius blanked to f.005". Then there would 
be no turning operatlon and the grinding operatlon would 
be no greater than that done now. The holes would have 
to be reamed. 

MATERIALS dc PURCHASING DEPT. 
VALUE ANALYSIS UNIT 
August 3951 



Retainer, Ball  
M-9720780 
2 pieces used 
800/year now 
2000/y ear anticf pated 

Present Coat 
Proposed Cost 

Adjusted IME/c Shop 
Mattlfi ~abor/C 2 C O S ~ / C  - 

1 )  These retainers  hold the ba l l  in the center of the barrel. 

2) The bal l  retainer may be purchased for the above cost. 

MATERIALS c PURCHASING DEPT. 
VALUE ANALYSIS UNIT 
August 1951 

AH: PI 



Swivel 
K-9701543. 
1 piece used 
400/year now 
1000/year aneicfpated 

Present Cost 

Suggested Cost 

Adjusted IME/C Shop 
Matll/C ~ a b o r i ~  Cost/C 

1) This swivel  guides the pftch gear sector so that motion is 
transmftted Lo the pi tch selsyn. 

2) The swivel can be purchased at the above cost. 

MATERIALS & PURCHASING DEPT. 
VALUE ANALYSIS UNIT 
Auguse 1951 



Terminal Board8 
16-881. 
166~614 
1 each used 
400/year now 

.1000/year ant f cipated 

Cost to Make 
165~881 
166B614 . 

Cost to Purchase 
1658614 
16533881 

Adjusted IME/c Shop 
~at'l/C ~abor/C 235s ~ost/C 

$33 00 
quotation unavailable 

COMMENTS : 

1) These termfnals hold the wires from the selsyns etc. for 
easy access. 

2) The 166~614 terminal boards may be purchased complete for the 
above figure. Whfle we do not have the exact quotation on 
#165B881, it is to be expected that the ratio of reduction 
will be about the same. 
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Washer 
K-9708734 
9 pieces used 
3600/year now 
9000/year anticipated 

Present Cost 9/32 0.d. x .147-.157' i.d. x .03lW thick 
Suggested Cost . 074 
COMMENTS: 

1) . These washers are used under the heads of the screws which 
hold the selsyn housings in place. 

2) A standard cadmium-plated steel washer I s  avaf lable at the 
above prtce.  

Suggested washer-05/16" 0.d. x .156" 1.d.  x .032" thick 

3) Monel or 18-8 stainless steel washers, almost to specification, 
are available at .65/~. 

Suggested washer--3/8" 0.d. x .147" 1.d. x .031" thick 

4) Washers to specificationa may be purchased from a different 
source at: 

Cost 
$ m / c  
1. og/c 
1. o6/c 
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Dowel Pins 

Present Cost 
1/8 x 3/8 
1/8 x 114 

Suggested Cost 
1/8 pin x 3/8 roll pin 

Per unit 
7 

COMMENTS : . 
These pins are used throughout the assembly to maintain part 
a1 fgnment . 
Standard roll pins are available a t  t h e  above prfbe. 

1/11" roll pins are not standard in 1/8" length. However, it 
appears that 318" pins may be usable. 

Use of a roll pin eliminates the necessity for reaming the pin 
holes producing an added substantial saving not above listed. 

MATERIALS & PURCHASING DEPT. 
VALUE ANALYSIS UNIT 
Wgust 3.951 



A m ,  Cam Follower 
M-9720787 
1 pleee uaed 
400/ ear now load ear anticipated 

Present Proposed 

Lot AdJuated m/C Shop 
Size Ilat 'l/C &abor/~ 23% ~ o s t / ~  

Cost of Parts ~eut- 
~olloner ~ r m  -- 16.00 20.70 . 48.40 85.10 
Actuating pin -- 146.64 146.64 - 

Total $231 74 

Suggested Cost lo0 27.30 2.40 5.70 35.40 
500 16.60 2.40 5.70 24.70 

1) This arm directs the motion of the t u n  compensation selsyn 
by following the cam. 

2) It is suggested that a bent-up arm, shown in the partial 
sketch, be formed on the follower am to replace the follower 
pin. There would be no aasernbly operation of the pin to 
the a m ,  giving additional saving8 not shown above. 

3) The suggested part may be purchased for the price in the 
material column. The only machining operations needed 
to be done would be reaming and counter-sinking. It may 
be necessary to touch up the slot although it can be held 
to f.001" in punching, 

4 )  The present part may be purchased for the price in the 
material column below with all holes punched. Only reaming 
and counter-sinking and possibly touching up the slot, need 
to be done here, 

Lot AdJusted IME~C Shop 
Size Mattl/C  labor/^ 2 COS~/C - 
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Plvot, Cam Follower Arm 
w-9720789 

Present Cost 
Proposed Cost 

1) This pivot hold8 the turn compensation cam follower. am. 

2) The pivot nay be purchased at the above ooet. 

3) If the amall shoulder could be eliminated, a standard shoulder 
aorew could be purchased at a coat of $16.00/~. 
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Buehing, Cat Follower Arm 
n-wm93 
1 piece urred 
400/year now 
1000/year antlaipated 

AdJustad IMB/c Shop 
lrst91/~ lillborh ~ost/C 

Present Cost 1-93 55.90 131.10 $188.93 
Prapoaed Coat 62.00 6 2 , ~  

1) 'Phis bushing prevents wobble of  the cam follower arm. 

3) For the sillple finctlon of providing a pivot for the am, 
thle part in conjunotion wlth the special shoulder screw 
la Judged to still oost two to three time8 what it should, 
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Pin, Aatuating 
n-972079r 
2 pieaer used 
800/ ear now -/5 ear anticipated 

Present Cost 

Suggested Cost 

Lot Size Shop cost/c 

I)  One of these follows the ooapansatian cam while the other 
is on the aotuator of the coapensatlon selsyn. 

2) This pin aay be purchased at the above oost. 

3) A cost reduction or W can be ma~ized by increasing the 
tolermoes to f .001. Thle would make the p i n  a one opera- 
tion part (shop coat $87.90) . 

4 )  It was suggested that one of these pins be incorporated into 
the oompenaation am on that part's sheet. 
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Actuator 
~-9730790 

Proposed Present 

Lot Adjusted ME/C Shop 
Size Mat ' l / C   labor/^ 23% ~ o s t / C  - 

Present Cost 2.17 47.10 110.30 159.57 
Suggeeted Coat loo 8.70 8.70 

Wo 4.50 4 .go 

1) This part imparts the motion to the twrr compensation selsyn. 

2) The proposed part m y  be purchased at the suggested cost. 
It could be pinned to the selsyn shaft Just as the spring 
actuating arms are secured to their shafts. 
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Pln, Spring Anchor 
x-9720799 
1 pleoe used 

4OO/ ear now 
1 o d  ear antlolpated 

Present Cost 
Suggested Cost 

Present 

e 
Proposed 

Shop ~ o s t / ~  

1) This pin anchors the wring which hold8 the turn ctmpensatlon 
mechanism against the cam. 

2) It 1s suggested that a standard spacer or flat flange eyelet 
and a etandard aorew orith a speed nut be substituted. The 
eyelet or spacer would be drawn up tight against the housing 
by the screw. It does not appear that the axlat movement 
of the spring will cause functional failure. 
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Gear Segment and Cam 
(Roll Switch) 
P-9783306 
1 pfece used 
400/year now 
1000/year anticipated 

Lot AdJusted IME/c Shop 
Size Mat 'l/C Labor/C 2  cost/^ - 

present cost  59 32 89.00 209.00 $357.32 
Suggested Cost 100 185.00 185.00 

500 155.00 155.00 

1. This part operates the roll selsynn and detent switch. 

2, The gear mag be purchased at the above cos t .  

3. On the preacnt part, the p r i ~ e  from screw machine seems 
high. It ought to be f inished there at about $ .30 to be 
in line with other  parts. Also, the de-burring could be 
done on piece work at $ .03 planned c o s t .  

Ad gusted IME/c Shop 
Mat ' l / ~  Labor/C - cost/c 
30.00 46.00 107.90 183~00 
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Am, A k a t  ing (Sgr~ng)  
K-9708724 
2 pieces used 
800/ ear now 

2000Aear anticipated 

Present 

Proposed 

Lot Adjusted 1MEIC Shop 
Size Matql/c Labor/C 2 Cost/C - 

Present Cost 1.78 14.10 33.20 $49,08 
Proposed Cost 100 19.40 19.40 

500 12.00 12.00 

COMMENTS: 

1) These arms operate the springs that return the s t i c k  
to neutral. 

2) The suggested part may be purchased complete for the 
above cost. In addition to the indicated savfngs, the dowel 
pin (cost--$38.84/C),whfch fits into one end of the present 
actuating arm, the cost of assemblying it and the taper pfn 
used at assembly all be eliminated. 
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Pa, Actuating (Spring) 
K- 9708721 
2 pieces used 
s00/year now 
2000/year ant ic ipat ed 

Proposed 

Present Cost 
Suggeated Cost 

1) Thfs pin acts against a spring to return the control 
stick to the neutral position. 

2) By changlng the design of the spring actuating arm, the 
function of this part can be incorporated into the am. This pro- 
posed design change of the arm would be less expensive than the 
present a m .  

3) Another alternate would be to substitute a roll pin for thCs 
pin. The r o l l  pin would take the place of the actuating pins and 
also the taper pins now used to hold the actuating pins In place. 
In additfon, drilling and reaming the holes for the taper pens 
would not be required, 

Shop COS'C/C 
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Shaft-Return Spring . (pitch) 
n-9722166 
1 piece used 
400/year now 
1000/year anticipated 

Present Cost 

Suggested Cost 

AdJustad I M E ~  
Mat 1/C Labor 2 Shop coet/~ 

2.52 47.10 110.60 $160.22 

1.48 10.18 incl. $11.. 66 

COMMENTS : 

Thfs shaft forms one half of the selsyn shaft for the pitch 
selsyn and it8 return spplng. 

It 18 f e l t  that this shaft might be made a l l  one diameter. 
The notch holds a snap ring to keep the spring away from the 
bearing housing. 

With the suggested changed actuating sprfng arm, elsewhere shown, 
we believe the spring will be permanently positfoned without the 
washer and snap ring. Made from centerless ground stock, the 
plain rod then costs $11.66/~ as shown. 
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Waaher-Panel 
. 

K-9751820 
4 pieces used 
1600/year now 
4000/year ant iclpated 

Present Cost 

Suggested Cost 

Shop ~ o s t / ~  

$2 58 

0.065 

These washers ppevent cracking the plexlglass panel when 
tightening the screws that attach i t .  

A standard, neoprene washer is available at the above cost, 
It is nearly the specif ied dimensions. 

Suggested Specf f ied 
Washer Washer 

I* D. 
O.D. 
Thick 
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Wan. AdJusted IME/c Shop 
Present Costs Per Unit ~ a b o r / ~  235% COS~/C 

Controller Assembly WW06037 1 $7640.00 17960.00 $25600,00 
Support-Selsyn & Gear T9741829 1 641.00 1509.00 2150.00 
Selsyn & Shaft Pssy-Roll F9783308 2 251.00 592.50 843.50 
Barrel & Lever Assembly T974 1834 1 314.00 736.00 lO5O.00 
Potentiometer & Dial Assy. M9722167 1 200.00 470.03 670.00 
Selsyn & Shaft Assy-Pit ch ~9783307 1 199.50 469.50 669,00 
Plate & Fastener P-9 83305 1 i 1go.00 446.50 636.50 
Gear Sector & Ball Assy. p97 3310 1 123.50 290.50 414.00 , 

~9783309 1 57.00 134.20 Qear & Shroud Assy. 191.20 
Bushing & Follower Arm Assy. ~9783311 1 47.50 m.50 159.00 
Potentiometer Bracket b Pin M9720796 1 47.50 111.50 159.00 
Actuator & Pin Assy. M9720797 1 38.00 89.20 127.20 
Pin & Support-Bearing Assy. M9720788 1 28.50 67.10 
Dial & Pin M9720795 1 15.30 35 70 5l.00 

95 60 

'EOTAL $33659 50 

These assemblies consftute 

1) These assemblies constitute most of the assembly operations which go 
into building up the controller. 

2) As a result of general observations made on these assembly operations, 
it is felt that a 6M saving would be realized by putting all of 
them on piece work. 

MATERIALS & PURCHASING DEPT, 
VALUE ANALYSIS UNIT 
A U ~ U S ~  1951 



LIST OF PEOPLE WHO HELPED ON VALUE ANALYSIS SURVEY OF 
0-3 AUTOPILOT 

Name Position Department Wdrks 

LA Carfern Engineering 
I t  

A&OS 
I t  

Schdy 
OW Frank I1 

FP McQowan Purchasing I1 I t  

CE Dodge CD 
I t  I1 

MP Relihan I1 I1 I: 

DF Tirnbe~lake I t  I1 (1 

HW Shafran Planning 11 t l  

QW Levoy Manufacturing t I 
I t  

RF Call Cost 11 I t  

WH Price Production 11 I t  

IW Johnson Welding Works Laboratory I t  

SP Raffay I t  I: I t  (I 

P Moench Powdered Metallurgy " n n 

RD Ahles Investment Casting I t  II 11 

H Durfee Tooling Control I t  

J Hiitter Manufacturing t: 
II 

FJ Qannon Cost Punch Press II 

HJ Uebele Plannf ng t l  0 1: 

NO Wickstrm I1 Screw Machine n 

W Dempsey Production Aircraft Instruments West L p n  
RF Buckley Engineering n 11 

I t  

Ja Lancaster Cost I1 I1 I t  I1 

TE Dandvan 11 Control 
I1 

Morrison 
3 Slavtn Engineering I t  

G) Irby Chemfcal Dept . Plttsf. 
ED Miles Valus Analysis PuPchasfng Schdy 
EC Hovey Physics Div. KAPL I1 

DL Eagan Value Analysis Burchasf ng n 

DB Peterson Engineering Loco, & Car Equpt. Erie 
CM Watt Canadian GE Toronto 
FA Reedq Creat W e  Engineering Proeram 

II I1 1  
Sehdy 

RD ChishoQm Schdy 
AG Hoyt, Jr. Test Engineer Test I: 

and 
Various members of Central Purchasing 



1) Converting control stsek motion to aeleyn signal. 

a) More value into ball of preaent system 

b) Cam dfivea 

c) Tape drives 

d) aimble system 

2) Seleyns 

3) PushButton Swltoh 

4)  Cover 

The above p s have been studied, b&d some a3ternatlvea 
giving better.va r" ue have been prepared, A t  thls time, however, 
It is felt that additional lnveatlgatlons are warranted beoauee 
satisfactory value has not yet been f a c t o M  Into these expen- 
sive p e a .  
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PARTS lYOT INCLUDED IN lPFfIS SURVEY -- 
1 )  Standard sorews, nuts, washers, shims, lockursslmrs, rivet8 

2) Retaining rings 

3) Dowel pins 

4) Wiring parta 

5) Springs 

6 )  Pitch trim assy - aircraft ohange anticipated 
7 )  Dzus fasteners 

8) Potentiometers 

9 )  Switch KH and S., Inc. #31008 

10) L i g h t  and bulb assembly 

11) AN Connectors 

12) B a l l  bearings 

13) Transformer 

Because of the multiplicity of parta and the limitations 
Imposed by time and available personnel, the scope sf this am- 
trey could not include a l l  of the parts that make up the 0-3 
Autopf lot. 
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